Objectives: Pain is reported as one of the most common and burdensome symptoms for children with cancer. Pain catastrophizing is clearly related to pain intensity and disability. Catastrophizing in parents is associated with both child functioning and parent distress. The Pain Catastrophizing Scale for Parents (PCS-P) remains to be validated for parents of children with cancer. The aim of the study was to validate the Swedish version of the PCS-P for parents of children with cancer experiencing pain. Methods: Parents of all children who were being treated for cancer in Sweden at the time of the study were invited to participate. Study material was sent out to the registered address. Internal consistency, test-retest reliability, and convergent validity were calculated, and factor analysis was conducted. Descriptive statistics was used to investigate the background data and norm values. Results: A total of 243 parents participated in the study. The results did not support the original three-factor structure of the PCS-P, but rather suggested that a two-factor structure best represented the data. The results showed excellent internal consistency (a=0.93), excellent temporal stability (intraclass correlation coefficient =0.86) and moderate convergent validity (r=0.57). The mean (SD) for the PCS-P in the sample was 28.3 (10.7). A statistically significant difference was found between mothers and fathers, where mothers reported a higher level of pain catastrophizing than fathers.
Introduction
Children and adolescents with cancer report pain as one of the most frequent and burdensome adverse symptoms throughout their cancer trajectory. 1 The pain is generally caused by the disease itself, side effects of cancer treatment, and/or medical procedures. 2, 3 In pain research, the interconnection between pain and emotions has become increasingly clear. Pain and emotions constantly influence each other neurophysiologically, and the relationship is reciprocal. 4, 5 This means that pain does not only cause psychological distress but that psychological distress also amplifies the nerve transmission of pain impulses. [6] [7] [8] In neuro-imaging studies, positive emotions have been shown to neurologically inhibit pain impulses, while negative emotions have been shown to facilitate them. 9 Furthermore, if the pain is perceived as a threat, pain impulses are neuro-physiologically amplified. 10 In line with this, pain catastrophizing
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cederberg et al is a highly influential process of pain. 11 Pain catastrophizing refers to the process where pain is interpreted as being very threatening. 12 It can be conceptualized as the cognitive component of fear 13 and infers an inability to shift one's attention away from pain. 14, 15 Pain catastrophizing is associated with disability in both pain patients [16] [17] [18] [19] and the general population. 20 In accordance with the reciprocity between pain and emotions, pain catastrophizing is further related to intensified pain. 10, [21] [22] [23] [24] [25] [26] [27] The Pain Catastrophizing Scale (PCS) 28 was developed in 1995 and has been widely used since and validated in numerous languages. [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] The PCS consists of 13 items and comprises three subscales measuring different features of pain catastrophizing: rumination, magnification, and helplessness. The rumination subscale consists of four items measuring ruminative thoughts and an inability to impede pain-related thoughts. The magnification subscale reflects intensification of the unpleasantness of pain and expectancy of negative outcomes. The helplessness subscale reflects an inability to cope with the pain. The PCS has shown good internal consistency and temporal stability and correlates with measures of psychological distress, functional disability, and pain intensity. 24, 25, 28, 40 Parents' pain catastrophizing has been shown to be associated with child pain intensity, functional disability, emotional functioning, and parental distress and behavior. [41] [42] [43] [44] [45] [46] The parent version of the PCS, the PCS for parents (PCS-P) was developed in 2006. 47 The psychometric properties of the scale and the three-factor model of the original version were supported. The three-factor structure has been supported in two other studies, by Hechler et al 67 in 2010 and Frerker et al 68 in 2018. However, in one study, by Pielech et al in 2014, an 11-item two-factor model was recommended. 48 In summary, the psychometric properties of the PCS-P have been supported in community and chronic pain samples. The factor structure and number of items does, however, deserve more attention. Validated measures enable the investigation of processes of change in different populations. This in turn facilitates the optimization of treatments. In the context of cancer, pain may be interpreted as particularly threatening and in which pain catastrophizing may play an even more pronounced role. Validation of the PCS in the context of cancer is therefore of great importance. Furthermore, considering the relationship between parental catastrophizing and child distress and functioning, validation of the PCS-P for parents of children with cancer is significant.
aim
The aim of the study was to validate the Swedish version of the PCS-P in a sample of parents of children with cancer, with regard to factor structure, internal consistency, test-retest reliability, convergent validity, and norm values.
Methods
Participants and procedures
The current study was part of a larger project for which the overall aim was to develop and evaluate psychological interventions to help children with cancer to cope with the pain that is often associated with undergoing cancer treatment. As part of this aim, scales for measuring psychological flexibility in relation to pain, often called pain acceptance, were developed, for children with cancer 49 and their parents. 50 The PCS-P was used as a validation measure for the parent scale.
Parents of all children (0-18 years) undergoing cancer treatment in Sweden at the time of the study were invited to participate. The Swedish Childhood Cancer Registry identified 485 eligible patients. Patient data was insufficient for one child; hence, he/she was excluded. The research nurses at the six pediatric oncology centers in Sweden were consulted to double-check that neither of the identified patients had gone into palliation or died after data withdrawal, in order to ensure that the parents of these children were not contacted. One child was identified as undergoing palliation, and he/she was therefore excluded. Parents of 483 children were contacted, via mail, and invited to participate in the study. The study material consisted of information about the study, questions on background information, the test version of the scale under development (the Pain Flexibility Scale for Parents 50 ), evaluation questions, and two validation measures, of which the PCS-P was one. Parents were offered to be included in a lottery of movie tickets for participating in the study. Consent was given through participation in the study. Upon no reply, a reminder was sent out 2 weeks after the first dispatch. For the purpose of test-retest analysis, the test material was sent out again 1 month after the collection of the first measurement. No patient information was present on the study material, rather a code was used to identify the participants. The code key was only accessible to the first author of the study. Two hundred and forty six parents participated in the study, of 160 children. A hundred and seventeen parents participated in both the measurements and 129 participated at only one measurement. Data from three parents were excluded due to incorrect completion of the measures. Two hundred and forty three participants were included in the analyses. 
Background information
Background information included relationship to the child, age and gender of the child, type and date of diagnosis, date of end of treatment (if applicable), type of pain, and ratings of pain and discomfort of pain. The ratings were made on a Numerical Rating Scale (NRS) from 0 = "No pain/discomfort at all" to 10 = "Unbearably lot of pain/discomfort" 51 and covered current and highest, lowest and average level of pain during the past week, as well as current and average level of discomfort of pain during the past week.
The Pcs-P The PCS-P measures catastrophizing thoughts in parents of children in pain. 47 It consists of 13 items starting "When my child is in pain….".The specific items are presented in Table 1 . Respondents rate their agreement with the statement on a 5-point Likert scale. Score range is 0-52 and higher scores indicate a higher level of catastrophizing. The scale consists of three subscales. The rumination subscale is made up by items 8, 9, 10, and 11; the magnification subscale by items 6, 7, and 13; and the helplessness subscale by items 1, 2, 3, 4, 5, and 12. Cronbach's alpha has been shown to be a=0.81-0.93, and the scale has been shown to correlate with child pain intensity, functional disability, emotional functioning, and parental distress and behavior. [41] [42] [43] [44] [45] [46] A Swedish version of the PCS-P was used.
Measure for validation
Due to the aim of the larger study, to develop a scale for measuring psychological flexibility in relation to pain in parents of children with cancer, the Acceptance and Action Questionnaire (AAQ-II) was used to assess convergent validity. The AAQ-II measures a general level of experiential avoidance. 52, 53 Experiential avoidance is defined as "unwillingness to remain in contact with aversive private experiences followed by behavioral responses to avoid, alter or otherwise control those aversive experiences." 54 It has been proposed to be a trans-diagnostic factor 52, 55 and to constitute a generalized vulnerability for psychopathology. 56 Experiential avoidance and pain catastrophizing have been shown to be related but unique constructs. 57 Participants rate their agreement with statements such as "I'm afraid of my feelings" and "I worry about not being able to control my worries and feelings," on a 7-point Likert scale. Higher scores indicate a higher level of experiential avoidance. Cronbach's alpha for the AAQ-II has been shown to be a=0.78-0.88, test-retest reliability over 3 months has been shown to be 0.81, and the scale correlates with a range of measures of mental health. The Swedish AAQ (SAAQ) short version of six items was used, 58 which has shown good internal consistency (a=0.85), temporal stability (r=0.80), good concurrent, and convergent validity and for which a one-factor structure has been supported. The psychometric properties of this version were examined in the larger project of the study and supported for the sample. 59 
statistical analyses
All statistical analyses were performed in IBM SPSS Statistics, version 24. 60 Given the question marks regarding number of factors and items as well as the novel sample in the current study, principal component analysis (PCA) was conducted to investigate factor-structure. The sample size was adequate, inter-item correlation coefficients were mainly above 0.30, Bartlett's test of sphericity was significant and the Kaiser- Meyer-Olkin index was 0.94, supporting the suitability for factor analysis. 61 The Kaiser's criterion and the scree plot were assessed to determine the number of factors to extract. Interdependence between the factors was highly indicated, and hence, oblique rotation was used. Cronbach's alpha was calculated to assess internal consistency. The intraclass correlation coefficient (ICC) was calculated to assess possible dependence in scores between pairs (ie, parents of the same child) and test-retest reliability. 62, 63 A two-way random model assessing the single measures value was used. 64 An ICC value of <0.40 indicates poor inter-rater agreement, between 0.40 and 0.59 fair, between 0.60 and 0.74 good, and >0.75 excellent. 65 Regarding possible dependence between pairs, the ICC was 0.293 for absolute agreement and 0.397 for consistency, showing low dependence between pairs. Correlation with the SAAQ was performed to assess convergent validity. The data on neither of the scales were normally distributed, and hence, Spearman's rho correlation was used. Correlation coefficients were interpreted according to guidelines, 66 
Results
Descriptive analysis
Out of the 243 participants included in the analyses, 147 were mothers and 96 fathers. The mean (SD) age of the children was 7.5 (5.1) years, with a range from 0 to 18 years. Fifty six percent of the children were boys and 44% were girls. Regarding diagnoses of the children, 51% had leukemia, 36% had solid tumor, and 13% had brain tumor. The means (SD) of the parents' reports of the children's current and average level of pain during the last week were 1.30 (1.93) and 1.43 (1.80), respectively. The mean (SD) of the current and average level of discomfort of pain during the last week were 1.25 (1.85) and 1.58 (2.05), respectively.
Factor analysis
The PCA yielded two factors with eigenvalues above 1, explaining 54.1% and 8.5% of the variance, respectively. The scree plot showed a very distinct break after the first factor. Hence, the Kaiser's criterion and the scree plot yielded different results with regard to number of factors to retain. In the preliminary analysis, communalities were all above 0.3 except for item 12, which had a communality value of 0.255. Based on the scree plot, forcing a one-factor solution yielded lower communalities and factor loadings on average. Therefore, a two-factor solution was considered to best represent the data. The Promax rotation yielded higher factor loadings. The results for this solution are presented in Table 1 .
Reliability and convergent validity
Cronbach's alpha for the PCS-P was a=0.93, which indicates excellent internal consistency. The ICC test-retest correlation coefficient was 0.86, indicating excellent temporal stability. The Spearman's rho coefficient for the correlation with the SAAQ was r=0.57, indicating a moderate correlation.
norm values
Mean, SD, SE, CI for mean, trimmed mean, median, and score range for the PCS-P in the sample are presented in Table 2 . The mean (SD) for mothers was 29.4 (10.5) and for fathers 26.7 (10.9), a statistically significant difference (Sig. 44 000, "Reject the null hypothesis").
Discussion
The aim of the study was to validate the Swedish version of the PCS-P for parents of children with cancer. The original three-factor model of the PCS-P was not supported by the results, which showed that a two-factor model fitted the data best. This is in line with the results from Pielech et al. 48 The Pielech et al 48 study did, however, recommend an 11-item model. The two items recommended for removal were items 7 and 8. In the current study, both factor loading and communality were adequate for item 7. Although the communality value was low for item 8, the factor loading was quite high (0.997). Taken together, the results did not find support for removing any items of the 13-item model. Factor 1 in our study was composed by the six items from the helplessness subscale and the three items from the magnification subscale. Factor 2 was composed by the four items of the rumination subscale. Hence, the original factors were, in that manner, stable apart from the merging of the helplessness and the magnification subscales. In that way, one could conclude that the factors yielded in the current study still represents the same underlying concepts as in the original studies. Whether a two-or a three-factor model of the PCS-P is best needs to be investigated further, particularly in the pediatric cancer population. The psychometric properties of the PCS-P, with regard to internal consistency, temporal stability, and convergent validity, were supported.
The internal consistency and test-retest reliability were excellent. The correlation with the SAAQ was moderate, which was expected given that the two concepts are related but distinct. The mean (SD) in our sample was 28.3 (10.7).
In the original PCS-P study, 47 the mean (SD) was found to be 15.7 (9.9) in parents of healthy children and 29.5 (11.2) in parents of children with chronic pain. The mean found in our study does indeed seem to represent a clinical sample. One could assume, however, that parents of children with cancer would catastrophize to a higher extent about their child's pain than parents of children with non-malignant chronic pain. The slightly lower mean in our sample may be explained by a lower level of pain in the children. The mean (SD) current pain intensity was 1.30 (1.93) for the children in our sample and 5.33 (3.09) for the children in the reference sample. There was a statistically significant difference between mothers and fathers, where mothers reported a higher level of catastrophizing. A difference in this direction has been reported previously. 67 Women have been shown to report higher levels of catastrophizing not only in relation to their child's pain but also in general. 28 At the time, the reason for this observed difference remains an empirical question.
Parents of all children who were being treated for cancer in Sweden at the time of the study were invited to participate in the study. There was no control question regarding current or previous pain, which is a limitation of the study. This may have inferred that parents of children who had not experienced pain participated in the study. This risk is, however, considered small. First, the patient information stated that the study addressed parents of children with cancer experiencing pain. Second, pain is reported as one of the most frequent adverse symptoms for children with cancer 1 and is likely to affect all children with cancer, to some extent, at one time or another. Current pain was not necessitated, and the parents were able to report retroactively about their experience during their child's pain. This may have affected their reports. Seeing one's child in pain is generally a very stressful experience for a parent, and possibly particularly for a parent of a child with cancer. One could speculate that such an experience would linger in one's consciousness, and in that way reduce the risk of memory bias. Nevertheless, retroactive reports are never ideal and constitutes a limitation of the study. Parents of a third of the children participated in the study. This response rate is considered realistic given the challenging situation for these families, the format of the study with having to fill in questionnaires, and the common proportion of respondents in survey research today. With regard to generalizability of the results, this should, however, be kept in mind. The Swedish version of the PCS-P was used. This version has been available for years and used frequently but has not been validated in previous studies. In order to assess if and how this version differs from the original version in any cultural or linguistic aspect, it should be validated in equivalent samples as well. Pain catastrophizing in parents is associated with pain intensity, functional disability, and emotional functioning in the child and distress in the parent. Validated instruments and population-specific norm values enable identifying patients, or parents in this case, likely to benefit from preventive and therapeutic interventions. The psychometric properties have now been supported, and norm values have been made available for the PCS-P for parents of children with cancer. This may facilitate the process of providing the right interventions for these parents during a challenging life situation, seeing one's child sick and in pain. This is likely to benefit both the parent and the child. The factor structure of the PCS-P does, however, deserve more attention.
